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Title of Invention: Dimethylether-Generating In- Vehicle Device 
Claim 1 (Only one claim in totalV 

A dimethylether-generating in-vehicle device, characterized in that, in a device for generating 
dimethylether from methanol, the heat possessed by the reaction product gas is used for the 
vaporizing heating of the methanol. 

Disclosure Made in Reference to the Attached Figures: 

Fig. 1 is a schematic view, which shows the system of an engine part where the DME-generating 
device is installed in a diesel engine (single-cyUnder diesel engine with a displacement volume of 
800cc). 

The methanol charged in a fiiel tank 1 is introduced mto an engine 2 via a fuel injection pump P2 and, 
at the same time, is also introduced into a DME-generating device 3 via a pump Pi. The 
DME-generating device, as shown in Fig. 2, is installed within an exhaust pathway pipe 7 and 
consists of a methanol-heat vaporization part 5, which contains a methanol-injection nozzle 4, and a 
catalytic reaction part 6. 

The methanol injected from the methanol-injection nozzle 4 passes into the catalytic reaction part 6 
via a methanol pathway pipe 8. In the methanol pathway pipe 8, DME reaction product gas pathway 
pipes 9 and electric heaters 10 are inserted so that the heat can be transferred to the injected 
methanol, which is passing through the methanol pathway pipe 8. 

The methanol, which has been heated and vaporized in the methanol pathway pipe 8, is passed into 
the catalytic reaction part 6, and is converted into DME under the action of a catalyst y-alumina 
while being kept at the reaction temperature by the inserted electric heaters 10. The DME thus 
formed passes through the DME reaction product gas pathway pipes 9, during which heat-exchange 
is made with the methanol present in the methanol pathway pipe 8. Thereafter, the DME is collected 
in a DME reaction product tank 1 1 . 

The collected DME reaction product is sent to the engine 2, and is combusted together with the 
methanol introduced to the engine 2 via the fuel injection pump P2. 

Fig. 2 is a longitudinal sectional view of the exhaust pathway pipe, in which the inventive 
DME-generating device 3, comprising the methanol heat vaporization part 5 and the catalytic 
reaction part 6, is installed. Fig. 3 is a horizontal sectional view of the methanol heat vaporization 
part shown in Fig. 2. 
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J As shown in Fig. 3, the methanol heat vaporization part comprises the methanol pathway pipe section 
8 having a cross-section in the form of a petal, surrounded by the electric heaters 10 and the DME 

* reaction product gas pathway pipes 9, and fiirther the exhaust pathway pipe 7 on its outermost 

annular section. In addition, it has the methanol injection nozzle 4 at the end of the methanol pathway 
pipe section 8. 

The catalytic reaction part is cylindrical, and comprises, in the inside, a particulate y-alumina catalyst 
12 and the electric heaters 10. It further has the exhaust pathway pipe 7 at the outer annular section, 
connected to the methanol heat vaporization part. 

The DME reaction product gas (DME + H2O + small amounts of unreacted methanol), after 
heat-exchange with the methanol in the methanol heat vaporization part, leaves the DME-generating 
device, cooled in a cooling part, and stored in the DME reaction product tank 11. By keeping the 
pressure in the whole reaction system at about 5 atm, the DME liquefies. The DME is introduced 
firom the tank into the combustion chamber and ignited. 

The temperature of the DME reaction product gas reaches SeO^'C when the amount of y-alumina is 
lOOg, the flow rate of methanol is 25g/min and the temperature of catalyst is 330°C. When the heat 
vaporization of methanol was carried out solely relying on the heat source fi-om the electric heaters, 
namely not utilizing the heat of the DME reaction product gas via heat exchange, an electric power 
of 700W was required for the electric heaters. In contrast, by utilizing the heat of the DME reaction 
product gas according to the present invention, only 400W is required. 
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Fig. 1 



10. Electric heater 

11. DME reaction product tank 

12. Catalyst 
Pi, Pz: Pump 



1. Fuel tank (methanol) 

2. Engine 

3. DME-generating device 

4. Methanol injection nozzle 

5. Methanol heat vaporization part 

6. Catalytic reaction part 

7. Exhaust gas pathway pipe 

8. Methanol pathway pipe 

9. DME reaction product gas pathway pipe 





Fig. 3 
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